Europaisches Patentamt 

0 s — 



® Publication number: 



Office europeen des brevets 



0 241 440 

A2 



EUROPEAN PATENT APPLICATION 



@ Application number: 87850053.7 
© Date of filing: 13.02.87 



® IntCI.*: C 23 F 13/00 

G 01 N 27/46, G 01 N 17/00 



© Priority: 19.02.86 SE 8600741 

@ Oate of publication of application : 
14.10.87 Bulletin 87/42 

© Designated Contracting States: DE FR GB IT NL 



@ Applicant: Lange,G8s1a 
Ovanskogsliden 15 
S-416 58 Goteborg (SE) 

@ Inventor: Lange, G6sta 
Ovanskogsliden 15 
S-416 66 Gttteborg (SE) 

@ Representative: MacFie, W.R. et al 

Backers Patentbyra AB Drottnlnggatan 15 
S-41 114 Goteborg (SE) 



© Control system for electrochemical protection on submersible metal structures. 



© A method and device for automatic surveillance of 
electrochemical protection on submersible metal structures. 
The difference in electric potential between the steel structure 
and at least one electrode, in contact with the ambient water, is 
detected with a supply of electric alternating current, via the 
steel structure and a parallel, insulated conductor. The detected 
values are transmitted to a central monitoring unit recording 
said values, via said steel structure and said conductor, as a 
putse coded signal, superposed upon the supply current, which 
acts as a system clock. 
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Description 

CONTROL SYSTEM FOR ELECTROCHEMICAL PROTECTION ON SUBMERSIBLE METAL STRUCTURES 



FIELD OF THE INVENTION 

The Invention relates to a method and device for 5 
automatic surveillance of electrochemical protection 
on submersible metal structures, wherein the dif- 
ference In electric potential between the steel 
structure and at least one electrode in contact with 
the ambient water, is detected with a supply of 10 
electric alternating current 

BACKGROUND OF THE INVENTION 

There Is always a risk of leakage in systems for 
production and distribution of liquid and gaseous 15 
fluids. A major problem here Is corrosion and anodic 
or cathodic protection is used as corrosion protec- 
tion on oil and gas pipes, onshore or offshore and 
also on stressed steel structures, offshore. Either 
this corrosion protection is produced by an electric 20 
current or by sacrificial anodes, it is vita) that the 
protection does not degenerate as time pass. 
Causes for degeneration may be damages to the 
mechanically applied surface protection, faults in 
sacrificial anode systems etc. 25 

Therefore the electrochemical protection of steel 
structures and pipes must be checked closely and 
several methods have been developed for this 
surveillance. Visual inspection by divers or by 
remotely operated vehicle and TV-camera is often 30 
used. Also detection of the electrode potential of the 
steel or the electric density in the ambient water. 
Both said methods normally require the use of 
supply ships, divers or robots. The necessity of 
making this inspection over long distances at 35 
submerged oil or gas pipes, makes each Inspection 
very expensive since it involves large efforts in 
manpower and technical means at considerable risk. 
In case of a buried pipe, it Is often not available for 
outer Inspection- 40 

In view of the above, a permanently Installed 
electronic monitoring system would render several 
advantages In comparance with the present sys- 
tems. Thus the total expenses for inspection would 
be considerably reduced during the lifetime of the 45 
installation; the risk for human and equipment 
damages would be avoided; continuous inspection 
is possible, and buried pipes could also be In- 
spected. The problem so far has been to make a 
simple and endurable monitoring system for this 50 
environment 

SUMMARY OF THE INVENTION 

The object of the present invention is to provide 
such a monitoring system, which is adapted to the 55 
special conditions existing, e.g. when laying pipe 
lines offshore. 

The method according to the invention is charac- 
terized in that the current is supplied via the steel 
structure and as parallell, insulated conductor, that 60 
said difference in electric potential is detected by 
means of a transducer at each of said electrodes, 
which transforms said value from Its electrode to a 



first pulse coded signal component to which is 
added a second pulse coded address signal, which 
is unique for each transducer and is used to identify 
the position of said value along the steel structure, 
and that the detected values are transmitted to a 
central monitoring unit recording said values, via 
said steel structure and said conductor, as a pulse 
coded signal, superposed upon the supply current, 
which acts as a system clock. 

According to one embodiment of this method, the 
transducers are selectively activated by means of an 
address signal from the central monitoring unit for 
individual report of present potential value. Alterna- 
tively, the transducers are activated when the 
potential value surpasses a present limit value, for 
report to the central unit. 

An apparatus according to the invention is 
characterized in that a number of electrodes are 
placed at intervals along the surface of the steel 
structure, so that they are in contact with the water 
and are interconnected to each other via a trans- 
ducer, which communicates with a central monitor- 
ing unit via the steel structure and a parallell, 
insulated conductor for transmission of supply 
current to the transducers and detected values to 
said central unit, said values having their source 
from the difference in electric potential between the 
respective electrode and said surface. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a schematic representation of a 
pipe-line provided with a control system ac- 
cording to the invention, and 

FIG. 2 show details in the control system in an 
enlarged scale. 

DESCRIPTION OF A PREFERRED EMBODIMENT 
In FIGS. 1 and 2 number 10 indicate the steel pipe 
which surface protection will be detected. The pipe 
Is made of several welded sections 10a. Over a large 
part of their length, they are covered by a protective 
layer 11 of asphalt and over said layer an outer heavy 
layer 12 of concrete for negative buoyancy. An 
electrode 13 from other metal than steel, e.g. platina, 
graphite or zinc Is placed In contact with the ambient 
water 14. A preferable location for the electrode is in 
the gap existing between the concrete of two 
adjacent sections before this gap has been filled by 
a mass 15. 

An electric field force is created between the steel 
pipe 10 and the electrode 13, which can be detected 
by means of a highohmic detector device. The 
measured field force is directly proportional to the 
electrochemical protection of the pipe. 

In FIG. 2 is shown how the electrode 13 is 
connected via a short conductor 16a to an electronic 
transducer 17, which also Is connected to the pipe 
10 via a short conductor 16b. The transducer 
transforms the electric field force into a pulse coded 
modulated digital signal, wherein the pulse code has 
a mathematic relationship with said field force. The 
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transducer 17 Is also connected in series with a 
conductor 18 which runs along the entire length of 
the pipe. By this single conductor 18, having the pipe 
10 as the second terminal, the power is supplied to 
the transducer 17 and the above described pulse 
code is transmitted to a central monitoring unit 19 
(see FIG. 1) at one end of the conductor 18. 

The transducer 17 is designed to receive signals 
from the conductor 18 and act to these signals by 
sending its pulse coded signal. The operation of the 
complete system having any number of transducers 
and electrodes will now be described In the 
following. 

For practical reasons, it is desirable that the 
transmission of energy and information Is made via 
one single long conductor. In a practical realisation 
of the invention, one conductor section will be 
moulded in along one pipe section, preferably in the 
asphalt layer. When two pipe sections are welded 
together, the conductor sections are also welded 
together. Since there is only one conductor to 
splice, the time required for splicing this conductor 
and installing the electrodes and transducers will be 
minimized. 

It is also desirable that the energy transmitted by 
the long conductor 18 mainly is composed of 
alternating current signals. Direct current would 
Imply a risk for galvanic corrosion on the conductor if 
it cannot be guaranteed that the conductor will be 
completely free from moisture. In the type of 
environment that the invention mainly will be used in, 
such freedom of moisture can hardly be maintained. 

FIG. 1 shows an arrangement for bidirectional 
communication and simultaneous supply of energy 
along the longitudinal conductor 18 having the steep 
pipe 10 as a second terminal. One end of the 
conductor 18 is connected to the central monitoring 
unit 19, which emits an alternating current. When the 
unit 19 wants to communicate with any of the 
transducers connected to the conductor 18, the 
voltage wave of the alternating current is pulse 
modulated in such way that a certain address and a 
message is formed. 

FIG. 1 also show how a number of transducers 17 
are connected to the conductor 18. Each transducer 
17 has Its own pulse code combination which serves 
both as identification sign when a message is 
transmitted and an address when messages are 
received. All message signals, either transmitted or 
received, are synchronized by means of said 
alternating current signal, which acts as a system 
clock. 

If the conductor 18 is long or if many transducers 
17 are connected, the transducers normally are 
standing by; i.e. they are not sending any messages, 
only listening drawing a minimum of energy. They 
can be activated either by a question signal from the 
central 19 with a specific address to one of the 
transducers In the system; or they can activate 
themselves in case the limit value from the steel pipe 
10 and the electrode 13 falls beyond a preset area of 
acceptable readings. When a transducer is activated 
in any of the above or other ways, it sends a 
message to the central 19 via the conductor 18. The 
message starts with the specific address code of the 



transducer 17 and continues with a report of the 
present status of the electric potential. This report 
may trigger an alarm in the central 19 and the 
message from the transducer 17 will be recorded. 

5 The invention is not limited to the above described 
embodiment, but several variations are possible 
within the scope of the accompanying claims. For 
example, the device may be modified for use at an 
offshore steel construction, e.g. a fixed or floating 

10 platform for development of oil or gas. Therefore 
monitoring circuits may run along stressed struts or 
beams, and several electrodes may be connected to 
the same transducer, so that a medium value for the 
electric potential at a certain part of the structure 

15 may be detected. The control system according to 
the invention can be used for transmission of other 
information, e.g. pressure or temperature. The 
conductor may comprise several electric cords, 
running in parallel between two points for Increased 

20 safety against a rupture. 



Claims 

25 

1. A method for automatic surveillance of 
electrochemical protection on submersible 
metal structures, wherein the difference in 
electric potential between the steel structure 

30 and at least one electrode In contact with the 

ambient water, is detected with a supply of 
electric alternating current, wherein the current 
is supplied via the steel structure and a parallel, 
Insulated conductor, that said difference In 

35 electric potential is detected by means of a 

transducer at each of said electrodes, which 
transforms said value from its electrode to a 
first pulse coded signal component to which is 
added a second pulse coded address signal, 

40 which is unique for each transducer and is used 

to identify the position of said value along the 
steel structure, and that the detected values are 
transmitted to a central monitoring unit recor- 
ding said values, via said steel structure and 

45 said conductor, as a pulse coded signal, 

superposed upon the supply current, which 
acts as a system clock. 

2. A method according to claim 1 , wherein the 
transducers are selectively activated by means 

50 of an address signal from the central monitoring 

unit for Individual report of present potential 
value. 

3. A method according to claim 1 , wherein the 
transducers are activated when the potential 

55 value surpasses a preset limit value, for report 

to the central unit. 

4. A device for automatic surveillance of 
electrochemical protection on submersible 
metal structures, wherein a number of elec- 

60 trodes are placed at intervals along the surface 

of the steel structure, so that they are in contact 
with the water and are interconnected to each 
other via a transducer, which communicates 
with a central monitoring unit via the steel 

65 structure and a parallel, Insulated conductor for 
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transmission of supply current to the transdu- 
cers and detected values to said central unit, 
said values having their source from the 
difference In electric potential between the 
respective electrode and said surface. 5 
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